Purpose: To study the effect of a combination of dexmedetomidine hydrochloride (DXM) 
INTRODUCTION
Congenital anal atresia is a disease of digestive tract dysplasia during fetal growth. The incidence of congenital anal atresia ranks top in digestive system abnormalities, and is 0.028 % in China [1] . Newborns with this disease should be treated by surgery as soon as possible after birth [2] . Due to developmental immaturity, the newborns are different from adults in several aspects such as pharmacological properties, and they are more sensitive to pain.
In order to reduce their stress responses during perioperative period, an anesthesia plan focusing on their uniqueness should be used. Pediatric anoplasty (balloon angioplasty) is long, and with a large incision. Thus, it is necessary to keep stable hemodynamics during the surgery, weaken stress responses, and reduce its inhibitory effect on the children's immune system, so as to promote anesthetic effect and postoperative recovery [2] . Dexmedetomidine hydrochloride (DXM) [3] , a new narcotic drug, is an adrenal receptor agonist with high selectivity and good sedative and analgesic effects, which has been widely used in perioperative analgesia for a variety of surgeries [4] . It can significantly cut down pain sensation during operation, lessen injury due to stress response, and decrease physical and psychological damage, thereby quickening postoperative recovery [5] . In the present study, DXM was used in the surgery for pediatric congenital anal atresia, and its effect on hemodynamics, cortisol, inflammatory factors and cellular immunity were determined.
EXPERIMENTAL Study subjects
A total of 50 children with congenital anal atresia in pediatric surgery from July 2016 to July 2017 were enrolled in the study. There were 34 males and 16 females, weighing between 2.1 and 4.3 kg. Anoplasty was used for 31 cases, while the others underwent colostomy. The subjects were coded based on their birth time, and randomly divided into control and study groups (25 per group).
Inclusion criteria: The inclusion criteria were: children diagnosed with congenital anal atresia; patients with ASA grade I ~ II and children whose parents signed informed consent.
Exclusion criteria: children whose conditions were complicated with disorders of circulatory system, respiratory system, liver and kidney and children whose conditions were complicated with congenital immunological deficiency. This research was approved by the Ethical Committee of Cangzhou People's Hospital (approval no. is 20170231 -3) and carried out according to the Declaration of Helsinki promulgated in 1964 as amended in 1996 [6] .
Anesthesia methods
Intake of milk or formula was not allowed 4 h before surgery, and drinking was discontinued at least 2 h before surgery. The children were injected with 10 μg/kg scopolamine 30 min before surgery, and those with severe abdominal distension underwent gastrointestinal decompression. In order to effect preoperative correction of dehydration, sodium-potassiummagnesium-calcium glucose injection (Jiangsu Hengrui Medicine Co. Ltd, batch number: Guoyaozhunzi H20103161) was given to the children through a vein-detained needle. The operating room temperature was set at ≥ 25 o C, and the children were given oxygen for denitrogen on entering the operating room.
Their ECG, HR, RR, SpO 2 , and bispectral index of the electroencephalogram (BIS) were monitored. Following anesthesia induction with 1 ~ 3 % sevoflurane (Jiangsu Hengrui Medicine CO, Ltd, batch number: Guoyaozhunzi H2007171), 500 μg/kg atracurium (manufacturer: Jiangsu Hengrui Medicine CO. Ltd, batch number: Guoyaozhunzi H20060869) was given intravenously through the detained needle. Two minutes later, the children were intubated and mechanically ventilated. During the operation, anesthesia was maintained with 1 ~ 2 % sevoflurane and remifentanil (0.3 μg/kg/h) (Jiangsu Nhwa Pharmaceutical Co. Ltd.; batch number: Guoyaozhunzi H20143315) administrated using a micro infusion pump. In order to keep muscle from relaxation, tracurium (300 μg/kg/h) was administered by a micro infusion pump.
The children in the observation group were injected with 0.5 μg/kg/h DXM (Jiangsu Hengrui Medicine CO. Ltd; batch number: Guoyaozhunzi H20090251) through a micro vein pump, which injection was completed in 5 min. Patients in the control group were given normal saline by the same route. All children were observed for their BIS which was maintained between 40 ~ 50. Drug administration was discontinued in both groups 5 min prior to the end of surgery. After operation, all children received intravenous injection of neostigmine (20 μg/kg) and atropine (10 μg/kg) to arrest muscle relaxation, and were sent to recovery room after resuscitation.
Study parameters
The heart rate (HR), mean arterial pressure and blood oxygen saturation (SpO 2 ) of the two groups before anesthetic induction (T 0 ), at the beginning (T 1 ) and the end of surgery (T 2 ), and day 1 after surgery (T 3 ) were compared. Besides, venous blood was collected for determination of cortisol and IL-6 using ELISA method, and changes in peripheral T-cell subsets by flow cytometry (Beckman Coulter Inc). The operation time and blood loss during surgery in the two groups were recorded, and the differences in time taken for anesthesia recovery, length of stay in recovery room, and incidence of postoperative agitation, were compared.
Statistical analysis
All data were analyzed by software SPSS18.0. Measurement data are presented as mean ± SD, and analyzed using t-test, while the enumeration data were analyzed by chi-squire ( 2 ) test. Values of p < 0.05 were taken as indicating statistically significant.
RESULTS

Characteristics of study subjects
There were no differences in sex, body weight, operation methods and birth time between the two groups (p > 0.05).
Operation time, blood loss, time taken for anesthesia recovery, and length of stay in recovery room
Although there were no significant differences in operation time, time taken for anesthesia recovery, and length of stay in recovery room between the two groups (p > 0.05), blood loss in the observation group was significantly lower than in the control group (p < 0.05).
Hemodynamic indices and SpO 2 at each time during surgery
The SpO 2 of the two groups was kept to 99 ± 1 % at each time point, with no statistical difference. However, the MVP and HR values of the control group were significantly increased at T 1 and T 2 (p < 0.05), while MVP and HR did not change appreciably at each time point (p > 0.05). In addition, the MVP and HR of the study group were much lower than those of the control group (p < 0.05). These results are shown in Table 3 .
Levels of cortisol and IL-6 in the two groups at each time point
Results in Table 4 indicate that compared to T 0 , cortisol and IL-6 levels of both groups increased at T 1 , T 2 and T 3 , while cortisol and IL-6 levels were lower in the study group than corresponding levels in the control group (p < 0.05).
Comparison of T-cell subsets of the two groups at various time points
Both groups had decreases in CD3 +, CD4 + and CD4 + / CD8 + at T 2 and T 3 , relative to T 1, but the levels of these indexes were much higher in the study group than in the control group (p < 0.05, Table 5 ). 
Comparison of incidence of postoperative agitations between the two groups
There were 2 children (8 %) with agitation in the study group, and 9 (36 %) in the control group (p = 0.037)
DISCUSSION
Congenital anal atresia is a malformation due to abnormal intestine migration at the late stage of fetal growth. More than half of the affected children have fistulas in the rectum and genitourinary organs where feces can go through, so they have to receive surgical treatment as soon as they are born [7] . However, the surgery easily gives rise to perioperative pain and stress responses due to multiple-organ involvement, long operation time, and long incision. Newborns have a hypoplastic and regular system of pain, and react very strongly to pain. Their nociception neuroendocrine -cardiovascular central regulator of pain stress is 3 to 5 times stronger than that of adults. This amplifies their reaction to pain in the postoperative life, by accentuating their immune response [8] .
At the same time, pain stimulation in newborns makes them assume postures to alleviate the pain. If these postures are not corrected, they will negatively impact their limbs and growth. Consequently, it is necessary that the anesthesia used maintains blood pressure and heart rate, removes significant stress reflexes during surgery, enhances awakening of the patient, and prevents nausea and vomiting. In addition, the anesthesia should not influence postoperative healing of the inevitable surgical incision mark. Currently, general anesthesia for the newborn is usually carried out with combination of sevoflurane and remifentanil. Sevoflurane is widely used as surgery anesthesia for adults and children because of its rapid effect and low inhibition on stress response. However, one of its common adverse reactions is postoperative agitation [9] . Remifentanil has a strong analgesic effect, but it is associated with high incidence of postoperative hyperalgia [10] . Hence, it is necessary to develop a more suitable anesthesia for use in surgery for congenital anal atresia, so as to achieve better inhibition of perioperative stress response.
Dexmetidine hydrochloride (DXM), a new narcotic analgesic, is an adrenal receptor agonist with high selectivity. The drug which has good analgesic and sedative effects, stimulates α2 receptors in the synaptic upper segment of the brainstem locus coeruleus in the central nervous system, resulting in the release of noradrenaline.
In the p-resent study, the arterial pressure and heart rate of the control group at the beginning and end of surgery were significantly increased, but there were no significant differences in these indexes at various time points in the observation group. Moreover, the arterial pressure and heart rate of the observation groups were much lower at the beginning and end of surgery. Thus, DXM depresses stress response and stabilizes intraoperative hemodynamics by reducing the stimulation of sympathetic nerves. This was also reflected in the intraoperative blood loss of the two groups. Stable blood pressure and heart rate decrease blood loss during surgery. Thus, the observation group has less blood loss than the 
